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(57) A mobile videophone capable of transmitting 
and receiving information in mobile telecommunications 
systems, particularly cellular radio networks. The indi- 
vidual components of the videophone are arranged 
such that the videophone has several different opera- 
tional configurations to enable a user to select the ap- 
propriate configuration for the circumstances in which 
the videophone is being used. In one embodiment, a 
videophone can be used as a portable video conferenc- 
ing device for multiple parties to a call, but should the 
user wish to hold a private discussion in a public place, 
the doors can be moved towards the closed position to 
retain privacy by shielding of the video display. In a fur- 
ther embodiment, a videophone includes two displays 
mounted on different portions, one of which includes a 
video camera, which are pivotable from a closed posi- 
tion by approximately 270°. 
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Description 

[0001 ] The invention relates generally to mobile com- 
munications terminals. More specifically but not exclu- 
sively, the invention relates to portable videophones ca- 5 
pable of receiving and transmitting information in mobile 
telecommunications systems, such as cellular radio net- 
works. Such devices may be referred to as mobile video- 
phones. 

[0002] The inclusion of a video camera and display in 
a mobile telephone handset so as to allow mobile video- 
conferencing has been proposed in various documents. 
[0003] US 5.41 4,444 (AT&T) describes a communica- 
tor having an openable cover which contains an LCD- 
type display and a video camera. In this document, the 
video camera is reorientable when the cover is open, 
and the communicator includes mechanical apparatus 
interactive with the closing of the cover to reset the cam- 
era to a standard position after use. 
[0004] A further form of mobile videophone is pro- 
posed in PCT publication number W097/26744. This 
documents describes a portable telephone having a dis- 
play and a camera mounted in the main body of the 
phone. The camera is mounted on a rotational pivot to 
enable it to receive images from various directions. 
[0005] The present invention aims to provide im- 
provements, in the construction and the functionality of 
mobile terminals. 

[0006] According to one aspect of the invention there 
is provided a mobile telecommunications terminal com- 
prising a display, a first audio transducer mounted on a 
first mounting portion and a second audio transducer 
mounted on a second mounting portion, wherein said 
first and second mounting portions are movable from a 
first relative position in which said terminal is compact 
and in which said audio transducers are relatively close- 
ly spaced to a second relative position in which said dis- 
play is uncovered and in which said audio transducers 
are relatively widely spaced, said first and second audio 
transducers being either: 

(i) both audio transmitters; or 

(ii) both audio receivers. 

[0007] This aspect provides a construction of mobile 
communications terminals which allows movement from 
a first to a second position that both uncovers the display 
and moves the audio transducers to operative and wide- 
ly spaced positions. The audio transducers are of the 
same type and therefore provide effective stereo audio 
transmission or reception, or mono audio transmission 
or reception in two locations. 

[0008] Preferably, the mobile communications termi- 
nal is provided with two audio transmitters and two audio 
receivers, a transmitter and a receiver being mounted 
on each mounting portion. This provides for both effec- 
tive stereo audio transmission and effective stereo au- 
dio reception. If the mobile terminal is adapted to be held 



against the head in use, this provides that it may be used 
in two alternative orientations, 

[0009] According to a further aspect of the invention 
there is provided a mobile terminal comprising a display 
and an image capture device mounted on a body portion 
of the terminal, and two shielding portions mounted to 
said body portion on opposed sides of said display, said 
shielding portions being relatively movable to a plurality 
of positions in which said display is visible and visible to 
different degrees when displaying images. 
[0010] In this arrangement, the shielding portions may 
provide different degrees of viewing privacy. 
[0011] Preferably, the shielding portions are movable 
into a further position in which the display is entirely cov- 
ered by the shielding portions. In this manner the display 
may be protected when not in use. 
[0012] The shielding portions may be mounted on op- 
posed sides of the body portion of the terminal and piv- 
otally movable between the plurality of positions and to 
a position in which the shielding portions lie over the 
body portion, which provides for compact and secure 
portability. 

[0013] According to a further aspect of the invention 
there is provided a mobile telecommunications terminal 
comprising a radio interface for transmitting and receiv- 
ing radio signals to and from a mobile communications 
system, said terminal comprising a first portion compris- 
ing a display for displaying images received via said mo- 
bile communications system and a second portion com- 
prising a camera for picking up images to be transmitted 
via said mobile communications system, said first and 
second portions being pivotally interconnected such 
that said camera may be oriented either in a direction 
facing a user viewing said display or in a direction facing 
away from a user viewing said display, by pivotal move- 
ment of said second portion relative to said first portion. 
[0014] In this manner, the user may present the re- 
mote party to the call either with a view of themselves 
or a view of what they can see before them, whilst re- 
taining a view of the remote party on the display. 
[0015] According to a further aspect of the invention 
there is provided a videophone comprising a display 
panel on which an image is formed by selectively acti- 
vating a matrix or array of electrodes and a video cam- 
era located immediately behind said display panel. This 
provides for compactness of a videophone whilst ena- 
bling the user to hold a conversation with the remote 
party as if speaking in real life. 

[0016] According to a yet further aspect of the inven- 
tion there is provided a portable videophone comprising 
a first display panel for displaying still and/or video im- 
ages, and a second display panel for displaying still and/ 
or video images, said first and second display panels 
being movable from a first, compact, relative position, 
in said display panels are placed in a facing relationship, 
to a second, fully operative, relative position in which 
images on both said display panels are simultaneously 
viewable by a user. 



15 



20 



25 



30 



35 



40 



45 



50 



2 



BNSDOCID: <EP 1241B60A1_I_> 



3 

[001 7] This arrangement provides a compactly porta- 
ble videophone and a versatile dual display. 
[0018] Further aspects and advantages of the inven- 
tion will be apparent from the following, in which embod- 
iments of the invention will now be described, byway of 
example only, with reference to the accompanying 
drawings in which: 

Figure 1 is a schematic block diagram of the func- 
tional elements of a videophone in accordance with 
the invention; 

Figure 2A is a plan view of one embodiment of 
videophone in accordance with the invention; 

Figure 2B is a schematic front view of the video- 
phone of Figure 2A; 

Figure 3A is a schematic rear view of the video- 
phone of Figures 2 A&B; 

Figure 3B is a schematic underneath view of the 
videophone of Figure 3A; 

Figure 4 is a plan view of a further embodiment of 
videophone, in an open position, in accordance with 
the invention; 

Figure 5 is a side view of the videophone of Figure 
4, in a fully closed position; 

Figure 6 is a side view of the videophone of Figure 
4, in an open position: and 

Figure 7 is a side view of the videophone of Figure 
4, in a fully open position. 

[0019] Figure 1 shows a schematic block diagram of 
the main functional elements which may be included 
commonly to the different embodiments of the invention, 
which elements are each individually known and will not 
be described in detail herein. A main processor 36 may 
be a conventional programmable microprocessor, or a 
special purpose or specially configured unit (e.g. a dig- 
ital signal processor) could alternatively be used. A 
read-only memory (ROM) 38 is connected to the proc- 
essor 36 for the storage of control programs, data and 
images. The ROM 38 can be implemented by any ap- 
propriate technology, for example, by a flash PROM. A 
random -access memory (RAM) 40 is connected to the 
processor 36 via a bus 42, is used as a working storage 
and for the storage of data and images captured using 
a CCD video camera 24. 

[0020] Signals relating to the data captured by the 
camera are passed via a camera interface 44 to the 
processor 36 to be processed. The camera interface 44 
also provides the video codec 46 with a digital represen- 
tation of the captured data from the camera 24, where 



4 

it can be suitably processed for display and/or transmis- 
sion to the mobile communications system. An indicator 
light may be connected to the processor to report suc- 
cessful capture of data and/or images from the camera 

5 24 and may also be used during video conferencing to 
indicate the correct usage of the device. 
[0021 ] The camera interface 44 carries out all the nec- 
essary signal conditioning as required on receiving im- 
ages from the camera 24. Signal conditioning will de- 

10 pend on the exact configuration of the camera but pref- 
erably comprises signal conditioning to enable accurate 
analogue to digital conversion with sufficient buffering 
of the captured data. The camera 24 will include ail the 
necessary support circuitry to produce a fully functional 

15 camera delivering a fully formatted video signal. The 
camera 24 may also include circuitry to regulate the volt- 
age for powersupply control and a suitable output buffer 
to directly drive a standard VDU should the videophone 
be connected to an external device. 

20 [0022] The camera 24 may be fixed in a predeter- 
mined orientation in the central portion 1 0. Alternatively, 
the camera 24 may be provided with suitable mecha- 
nism to allow adjustment of the orientation of the camera 
to enable the user to point the camera in alternative di- 

25 rections. The positioning of the camera 24 can be ad- 
justed manually or a servo motor may be provided to 
alter the positioning. The servo motor is connected to 
the processor 36 via a controller 48. 
[0023] The on/off button 29 is connected via a suitable 

30 interface to a power control module 50. The power con- 
trol module 50 responds to the operation of this button 
in a powered down state to connect the battery 32 to the 
processor 36. The power control module 50 may also 
control the charging of the battery 32. The power control 

35 module 50 will also control the power requirements 
when a standard AC/DC power supply is connected to 
the videophone. 

[0024] A display interface 52 connects the display 26 
via the bus 42 to the processor 36. The display interface 

40 52 responds to instructions from the processor 136 to 
drive the built-in display 26 in a conventional manner. 
The display interface 52 may also incorporate the nec- 
essary circuitry to drive a standard external video dis- 
play unit via a suitable connector 54. 

45 [0025] The display 26 is provided with a touch-screen . 
A touch-screen interface 55 couples the touch-sensitive 
display 26 to the processor 36 via the bus 42. The touch- 
screen is a device independent of the video display 26, 
for example, a transparent touch-screen membrane is 

so placed over the display 26 and connected appropriately. 
[0026] The processor 36 can be arranged to transmit 
to the display 26 a menu of user selectable items, and 
to be responsive to a location at which the screen is 
touched for input of the user selection of an item. The 

55 touch-sensitive screen can then thus be used as a dy- 
namic and reconfigurable user interface. Touch-screen 
entry can be used in place of or in addition to the entry's 
commands from an external keyboard or voice com- 
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mand if appropriate. Additionally, the touch-screen area 
can be configured as a general purpose scribing area 
to allow entry of data and written commands. 
[0027] An audio interface 56 connects the audio re- 
ceiver means, consisting of one or more microphones 
18 and audio transmitter means such as one or more 
ear-pieces and/or speakers 1 6 to the processor 36 and 
carries out all the necessary signal conditioning as re- 
quired to output audio signals and to receive audio sig- 
nals. 

[0028] The videophone includes infra-red data recep- 
tion and transmission capabilities and a suitable infra- 
red interface 60 is provided. The infra-red interface con- 
nects an infra-red port to the processor 36 via the bus 
42. 

[0029] A radio-frequency (RF) interface 62 is also 
connected via the bus 42 to convert any data to be trans- 
mitted into signals for driving an RF transmitter 64, and 
converts signals from an RF receiver 66 into data to be 
passed via the bus to the relevant interfaces. The RF 
transmitter 64 and the RF receiver 66 are connected to 
a radio antenna 28. This RF interface 62 consequently 
enables wireless communications between the video- 
phone and the mobile communications system. 
[0030] The processor 36 is programmed by means of 
control programs and data stored in the ROM 38 and in 
use, the RAM 40, to receive signals from the camera 24 
via camera interface 44, to interpret those signals and 
to derive data therefrom which are displayed on display 
26 and which can be stored in the RAM 40 or any other 
suitable memory device. 

[0031] Other interfaces may be included to increase 
the flexibility of the unit, for example, RS232 interface 
58 may be included, for transmitting and receiving data 
in RS232 format. The RS232 interface enables the proc- 
essor 36 to be connected via the bus 42 to allow the 
connection of other compatible devices to the video- 
phone through a standard RS232 cable. 
[0032] Depending on the refresh rate used and the 
number of pixels used in the images, video image data 
transmitted and received by the videophone may re- 
quire compression for transfer via a low data rate radio 
channel, such as those currently available in known cel- 
lular radio networks. The video data may be com- 
pressed using the MPEG-4 standard. Alternatively, the 
video images captured may be compressed into a dif- 
ferent format suitable for transmitting the data derived 
across the mobile communications system, such as that 
disclosed in International Patent Publication 
WO95/20296. 

[0033] Figures 2A and 2B are schematic views from 
above and from the front of a first embodiment of the 
portable videophone. The videophone 1 00 is capable of 
transmitting and receiving audio and visual data in a mo- 
bile communications system. The videophone 1 00 com- 
prises a central portion 110 and two doors 112, 114. The 
doors 112, 114arehingeably attached to the central por- 
tion 110 by hinging means, for example a dowel ar- 



rangement. The doors 112, 114 in Figures 2A and 2B 
are shown in their open position. Each door 112, 114 
includes a speaker 116, 118andamicrophone 120, 122, 
to provide stereo sound reception and transmission 
5 when open. The central portion 110 includes a video 
camera 124. 

[0034] On the front surface of videophone 100 as 
shown in Figure 2B, a display screen 126 is provided to 
convey video images or functional information to the us- 

io er. The display screen preferably comprises a suitable 
two-dimensional colour liquid crystal display which may 
be back-lit. Furthermore, the display screen in this em- 
bodiment is preferably a touch-screen which allows the 
user to input commands and raw data using a remova- 

15 ble stylus 134. The touch-screen is used to control the 
basic operation of the videophone 100 as well as being 
able to display video images received. It will be appre- 
ciated that any other form of display capable of display- 
ing functional information or video images may be used. 

20 [0035] An antenna 128 is located in the body of the 
videophone 100. The antenna 128 is connected to as- 
sociated radio transmitter and receiver components al- 
so contained within the videophone. 
[0036] The videophone is powered using a DC battery 

25 1 32, located in the rear of the central portion 1 1 0 of the 
videophone 100 as shown in Figures 3A and 3B. The 
battery 132 can be recharged from a standard AC/DC 
power supply (not shown). In the embodiment shown, 
the battery is additionally removable and may be 

30 charged in an appropriate charging receptacle. Howev- 
er, a jack-plug and socket arrangement may be provided 
to enable the battery to be charged in situ on the video- 
phone 100. 

[0037] The videophone 1 00 has an infra-red commu- 
35 nications part 1 29 to provide proximal wireless transfer 
of data with compatible devices. 
[0038] A removable ear-piece 130 is located in the 
rear of the central portion 110 as shown in Figure 3A. 
The removable ear-piece 130 in the example shown is 
40 connected to the central portion 110 by a wire connec- 
tion (not shown). Removal of the ear-piece from the 
body of the videophone automatically disables the 
speakers 116, 118 and activates the ear-piece, to allow 
a user privacy of hearing if desired. 
45 [0039] The infra-red port 129 may also be used to 
transfer signals between the videophone 100 and the 
removable ear-piece 130, which then need not be con- 
nected to the central portion 1 1 0 by means of a wire con- 
nection. 

so [0040] The camera 124 may also be removable and 
connected to the videophone 1 00 by the infra-red com- 
munications port 129. 

[0041] The videophone 100 may also be provided 
with suitable connection means for connection of the 
55 videophone to an external video display unit, external 
speakers, external microphones or an external video 
camera, if required. 

[0042] The doors 112, 114 when in the open position 
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as shown in Figure 2B advantageously provide the 
videophone 100 with support in various orientations if, 
for example, a user wished to stand the unit on a hori- 
zontal surface. The doors 112, 114 are movable from 
the open position as shown in Figure 2B to a closed po- 5 
sition (not shown) in which the two doors abut and cover 
the entire front of the videophone 1 00 thereby protecting 
the display 126 and camera 124. In one embodiment 
the doors are independently movable and it is possible 
to shut door 112 whilst leaving door 114 in the open po- 
sition. Alternatively, the doors 112, 114 may be linked 
together by a linking device to ensure that the doors 
move together and to the same extent. Such a mecha- 
nism may be a rack and pinion linking device enclosed 
within the casing of the videophone 1 00. The doors 1 1 2, 
114 may be used to shield the video display and the 
camera laterally whilst the videophone Is in use. 
[0043] Should the user not wish to be overlooked or 
overheard, movement of the doors to an intermediate 
position between the fully open and closed positions will 
provide the user with increased privacy. 
[0044] The hinges attaching the doors 112, 114 to the 
central portion 110 may have a predetermined number 
of settings., for example, a fully open setting, an inter- 
mediate setting and a closed setting. The predeter- 
mined settings may be defined by a cam mechanism in 
each of the hinges. 

[0045] Alternatively, the movement of the doors may 
be continuous from the fully open position to the fully 
closed position. 

[0046] The inside of the doors 1 1 2, 1 1 4 in the embod- 
iment described are made of a lighter coloured material 
to improve the lighting conditions by reflecting ambient 
light into the face of the user to improve the video image 
captured by the video camera 124. 
[0047] In use, the user will open the doors 11 2 ; 114 of 
the videophone 100, and position it at an appropriate 
height to capture the required image. Using the remov- 
able stylus and the touch-screen, the user will input the 
requested number and initiate the call. When connect- 
ed, the user may choose to use the integral speakers 
and microphone, or alternatively may use the removable 
ear-piece 130 if the user does not wish the telephone 
conversation to be broadcast through the speakers 1 1 6, 
118. Furthermore, although the videophone 100 pro- 
vides the ability for the user to transmit the video images 
stored and captured by the camera 124 should the user 
not wish to take advantage of this, the video camera 1 24 
can be disabled. With the doors 1 1 2, 1 1 4 in the fully open 
position the videophone will stand on a suitable surface 
and the user can conduct the telephone conference in 
an open manner. The display will display any video im- 
age received from the other party to the call if that party 
is also using a videophone. The microphones 120, 122 
will pick up stereo sound from the area immediately ad- 
jacent the videophone 100. In this open manner it is en- 
visaged that the videophone may be used as a video 
conferencing device where several users may commu- 



8 

nicate with the other party to the conversation at the 
same time. 

[0048] If the videophone 1 00 is being used in a more 
public environment, the user may partially close in the 
doors 112, 114 to shield the display 1 26 from public view 
and/or to allow the other party to the call to view only a 
relatively narrow field of view from the video camera 
124. 

[0049] Thus, the videophone 100 may be used as a 
portable handheld multi-user video conferencing termi- 
nal or in the alternative for an individual user to conduct 
more private video conversations, even when in public, 
as required. 

[0050] It will be appreciated that different stand mech- 
anisms to that disclosed above can be employed. The 
battery 132 may pivot out from the central portion 110 
of the videophone 100 to create a rear stand for the 
videophone. 

[0051 ] It will be appreciated that the videophone may 
only comprise one microphone and one speaker. Fur- 
thermore, the microphone and or speaker need not be 
mounted on the door portions, but may be mounted on 
the central portion 110. 

[0052] Additionally, the camera 124 need not be 
mounted above the display 126 but may be mounted in 
any position capable of receiving an image of the user. 
[0053] Figures 4 to 7 illustrate a second embodiment 
of the invention. In this embodiment, a mobile video- 
phone 200 consists of an upper half 202 and a lower 
half 204 connected via a hinge mechanism 206. The 
functional elements illustrated in Figure 1 , otherthan the 
IR interface (which may, however, be provided) are con- 
tained within and distributed between the upper half 202 
and the lower half 204 of the device. 
[0054] The hinge mechanism 206 includes abutting 
surfaces 208, 21 0 on each of the upper and lower halves 
202, 204, which include an outer covering of rubberised 
material and display a circular sector in cross section 
where the two abutting surfaces contact through a range 
of relative positions of the first half 202 with respect to 
the second half 204. The abutting surfaces 208, 21 0 are 
rubberised in order to provide non-slipping frictional 
contact between the two surfaces 208, 21 0. In an alter- 
native arrangement, the abutting surfaces may be 
cogged to prevent mutual slippage. 
[0055] A hinge clip 212 connects the upper half 202 
and lower half 204, and maintains the abutting surfaces 
208, 210 in contact throughout the range of relative po- 
sitions of the upper and lower halves 202, 204. Flexible 
electrical contacts between the functional elements il- 
lustrated in Figure 1 contained within the upper and low- 
er halves 202, 204 are routed through the hinge clip 21 2 . 
[0056] The upper and lower halves 202, 204 are sub- 
stantially identical in outer shape, save for two features. 
A call status button 214 is provided on the upper half 
202. The call status button 214 is exposed on the inner 
surface of the upper half 202, as shown in Figure 4. and 
is also exposed on the outer surface of the upper half 
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202, In location 216 illustrated in Figure 5. Therefore, 
the call status button 21 4 is visible both when the video- 
phone 200 is in a closed state, as illustrated in Figure 5 
on the outer surface of the videophone 200, and when 
the videophone is in the open state, as illustrated in Fig- 
ure 4, when viewed from the inner surface of the upper 
half 202. 

[0057] The call status button 214 contains three dif- 
ferently coloured light emitting diodes, and is translu- 
cent. The light emitting diodes consist of a green light 
emitting diode ; a red light emitting diode and a blue light 
emitting diode, such that selective actuation of the light 
emitting diodes in different combinations provides a 
range of colours on the call status button 214 whereby 
the call status may be ascertained. For example, the 
green light emitting diode may be actuated alone in or- 
der to indicate an incoming call. The red light emitting 
diode may be actuated alone in order to indicate the end 
of a call. Other call status states may be indicated by 
actuation of the light emitting diodes in different combi- 
nations. 

[0058] The call status button 21 4 is also operable ei- 
ther from the inside surface of the upper half 202 or from 
the outside surface of the upper half 202. That is to say, 
the button may be pressed in order to alterthe call status 
either when the videophone 200 is in an opened state 
or in a closed state. Pressing of the button may for ex- 
ample act to place the videophone in an off-hook call 
status when an incoming call is signalled by actuation 
of the green light emitting diode. 

[0059] The lower half 204 is provided with support 
projections 218, located on either side of the lower half 
204 at the rear of the lower half 204, in order to provide 
stability when the videophone is placed on a horizontal 
surface. The lower half 204 of a videophone therefore 
adopts a predetermined disposition when placed on a 
horizontal surface. 

[0060] The upper half 202 is provided with a liquid 
crystal display 220 for displaying video image received 
via a radio interface of the mobile communications sys- 
tem. The liquid crystal display panel 220 may consist of 
any suitable known LCD-type display, these being of the 
type whereby voltages are selectively applied across 
pixels of the display, via transparent electrodes running 
through the plane of the display, in order to display a 
desired image. The display 220 may be either a colour 
display or a black and white display. 
[0061] A CCD video camera 222 is located substan- 
tially in the centre of the display panel 220, immediately 
behind it within the body of the upper half 202. At least 
when the video camera 222 is actuated, at least a por- 
tion of the display panel 220 located immediately in front 
of the video camera 222 is maintained in a transparent 
state. 

[0062] The video display 220 may be actuated to dis- 
play an image simultaneously with operation of the vid- 
eo camera 222. During such simultaneous operation of 
the video camera and the display 220, for example dur- 



ing a video conference, a small area of the display 220, 
being the area situated immediately in front of the video 
camera 222, is maintained in a transparent state by se- 
lectively addressing pixels of the LCD display located in 
5 that small area so as to maintain the small area in a con- 
stantly transparent state during image reception at the 
video camera 222. Thus, the image displayed on video 
display 220 is a conventional video image, with a small 
part, located in the small area described, in which no 

10 image information is displayed. 

[0063] Alternatively, the image may be displayed with 
lesser intensity in the small area described than in the 
remainder of the display panel 220, so as to improve the 
quality of the image displayed to the user whilst allowing 

is the video camera to receive sufficiently constant levels 
of light via the small area of the display panel 220 to 
provide a desired quality of image pick up. 
[0064] The upper half 202 also comprises an audio 
portion 224, behind which a microphone and a loud- 

20 speaker are located. 

[0065] The lower half 204 comprises an LCD video 
display 226 essentially identical to the video display 220 
described as contained in the upper half 202, save that 
no video camera is provided in the lower half 204, and 

25 therefore that a full image may be displayed over the 
entire display 226. 

[0066] The lower half 204 also contains an audio por- 
tion 228, which, similar to audio portion 224, has an au- 
dio loudspeaker and an audio microphone located be- 
so hind it. 

[0067] Figure 4 is a plan view of the videophone 200 
corresponding with the side view illustrated in Figure 6. 
In the positioning illustrated in these views, the video- 
phone 200 may be used in various alternative modes of 
35 use. 

[0068] In a first mode of use, the lower half 204 of the 
videophone is placed on a horizontal surface, or is hand 
held, such that the upper half 202 is oriented vertically 
and such that the display panel 220 faces the user. In 

40 this mode, an image of the user may be picked up on 
the video camera 222 and transmitted via the radio in- 
terface of the mobile communications system, and a vid- 
eo image of a remote party received via the radio inter- 
face of the mobile communications system may be dis- 

45 played on the display panel 220. In addition, the view of 
the user picked up by the video camera 222 may be dis- 
played on the lower display panel 226, in order to pro- 
vide a means whereby the user may monitor the image 
picked up by the video camera 222 during and prior to 

so video image transmission during a call. 

[0069] The upper and/or lower display panels 220 and 
226 are provided with a touch-sensitive membrane. Ei- 
ther the upper display panel 220 and/or the lower display 
panel 226 may also therefore be used as a man machine 

55 interface, combined with iconic and/or alphanumeric 
displays of videophone functions displayed on the re- 
spective panel, in order to allow control of the video- 
phone functions before and during a call transmitted via 
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the videophone. 

[0070] During a video conference, audio signals con- 
sisting of the voice of the user may be picked up on ei- 
ther, or both of, the microphones contained in the audio 
portions 224, 228. Audio signals, consisting of the voice 
of the remote party, received via the radio interface of 
the mobile communications systera may be output via 
the loudspeakers contained in either or each of the au- 
dio portions 224, 228. 

[0071 ] I n a second mode of operation , the videophone 
200 is used as a conventional mobile telephone hand- 
set, namely the videophone 200, when oriented in a 
state similar to that illustrated in Figure 6, is held against 
the head of the user such that one of the audio portions 
224, 228 rests adjacent the ear of the user and the other 
of the audio portions 224, 228 rests adjacent the mouth 
of the user. Since a microphone and a loudspeaker are 
provided in each of the audio portions 224, the video- 
phone 200 may be oriented in two alternative positions 
during usage in this mode. That is to say, either the audio 
portion 224 may be held against the ear of the user, with 
the audio portion 228 held adjacent the mouth of the us- 
er, orthe audio portion 228 may be held against the ear 
of the user, with the audio portion 224 held adjacent the 
mouth of the user. The videophone 200 is preferably ar- 
ranged to actuate only a single combination of micro- 
phone and loudspeaker in the audio portions 224, 228, 
as required, when operating in this mode. 
[0072] In a further mode of use, the videophone 200 
may be oriented in a direction normal to that described 
above, namely with the videophone extending horizon- 
tally when opened out, with the upper half 202 located 
on the right, and the lower half 204 located on the left, 
with respect to the user. In this mode, one or more im- 
ages may be shown on the display panels 220, 226 si- 
multaneously. Furthermore, the microphones and/or 
loudspeakers provided in each of the audio portions 228 
and 224 provide either stereophonic audio output or 
stereophonic audio reception, or both. 
[0073] The mode of usage, namely any of the video- 
phone modes described above orthe conventional mo- 
bile telephone handset mode described above, may be 
selected by the user via the man machine interface, i.e. 
by touch-screen selection in a control portion of the dis- 
play panels 220, 226. 

[0074] In one embodiment, the videophone is provid- 
ed with Internet browsing capabilities. Namely, by pro- 
viding the videophone 200 with an Internet browser ap- 
plication, and appropriate data communications capa- 
bilities via the radio interface of the mobile communica- 
tions system, the mobile videophone 200 may provide 
Internet access. For example, a Worldwide Web page 
may be retrieved and displayed one or more of the dis- 
play panels 220, 226. Hyperlinks may be selected by 
appropriate interaction with the touch-screen man ma- 
chine interface. With a suitable radio interface, both 
HTML pages and video data may be received and dis- 
played simu Itaneously on different of the display panels 



220, 226. 

[0075] A further feature of the videophone 200 relates 
to functionality enabled by the hinge mechanism 206. 
Namely, the hinge 206 allows pivoting of the upper half 

5 202 relative to the lower half 204 from the closed posi- 
tion, in which both halves are located in parallel planes, 
as illustrated in Figure 5, continuously through interme- 
diate positions, in which the upper half is stably oriented 
with respect to the lower half (so that the halves maintain 

10 their relative positions even when free-standing), such 
as that shown in Figure 6, continuously through to a fully 
open position as illustrated in Figure 7. The lower half 
204 is therefore stably positionable at any of a large 
number of positions between the closed position of Fig- 

t5 ure 5 and the fully open position of Figure 7. 

[0076] As will be appreciated, with the videophone 
200 hand-held and arranged as illustrated in Figure 7, 
the user may direct the video camera 222 in a direction 
facing directly away from the user, quite comfortably, 

20 such that the image transmitted by the videophone 200 
over the radio interface of the mobile communications 
network consists not of an image of the user, but of an 
image of objects located directly in front of the user. In 
this manner, the user may readily illustrate to a remote 

25 party what he himself can view. Thus, during a single 
video conference, the user may orient the upper half 202 
relative to the lower half 204 in a plurality of different 
positions, whilst continuously holding the lower half 204 
in one hand and to face the user, thereby allowing the 

30 remote party to view various different objects whilst the 
user himself may continue to view the image displayed 
on the lower display panel 226. As discussed above, this 
image may consist of the image picked up by the video 
camera 222. Alternatively, or additionally, this image 

35 may consist of the image of the remote party communi- 
cated over the radio interface of the mobile communi- 
cations system. 

[0077] Thus, itwill be appreciated that the videophone 
200 provides a wide variety of modes of usage, and 

40 modes of video display and display of control graphics 
in a man machine interface, which remains convenient 
to the user. The user may select any of the modes of 
usage, via the man machine interface, as per a personal 
preference, or in accordance with the type of images to 

^5 be displayed on the videophone 200. In addition to the 
video conferencing mode of usage described above, 
and the Internet browsing display described above, the 
display panels 220, 226 may also be used to display still 
images received via the radio interface of the mobile 

so communications network. Correspondingly, the video 
camera 222 may be used to pick up still images for trans- 
mission via the radio interface of the mobile communi- 
cations system. 

[0078] The videophone 200 may also be used to re- 
55 ceive television programmes, in which case the video- 
phone 200 is preferably oriented in the horizontal posi- 
tion described above, to provide stereophonic audio 
sound, with the television programme displayed on ei- 
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ther, or each of, the display panels 220.. 226. 
[0079] By providing the capability of orienting the up- 
per half 202 with respect to the lower half 204 at a whole 
variety of operational positions, including the position il- 
lustrated in Figures 4 and 6 and positions in which the 
upper half 202 is positioned more closely to the lower 
half 204, the user may select a degree of privacy of view- 
ing as desired. Thus, the videophone 200 may be used 
as a portable multi-user video conferencing terminal or 
in the alternative for an individual user to conduct more 
private video conversations, even when in public, as re- 
quired. 

[0080] It will be appreciated that it is not necessary for 
there to be two speakers and two microphones, and that 
the microphone and speaker need not be positioned at 
different audio portions of the device for use as a video- 
phone. 

[0081 ] The camera 222 need not be mounted central- 
ly of the display panel 220. Indeed, although it is pre- 
ferred, the camera need not be mounted immediately 
behind the display panel 220, but may be located adja- 
cent it on the housing of the upper half 202. Alternatively, 
the camera may be mounted in the lower half 204. In all 
of the alternatives described, the video camera should 
be readily orientable to capture a view of the user. 
[0082] Finally, the invention is not limited in applica- 
tion to videophones. Aspects of the invention may be 
implemented in other types of mobile terminal, such as 
mobile telephone handsets, cordless telephone hand- 
sets, portable television receivers, etc. 
, [0083] It is to be u nderstood that the embodiments de- 
scribed above are preferred embodiments only. Namely, 
various features may be omitted, modified or substituted 
by equivalents without departing from the scope of the 
present invention, which is defined in the accompanying 
claims. 



Claims 

1. A mobile videophone comprising a display, a first 
audio receiver mounted on a first mounting portion 
and a second audio receiver mounted on a second 
mounting portion, wherein said first and second 
mounting portions are movable from a first relative 
position in which said videophone is compact and 
in which said audio receivers are relatively closely 
spaced to a second relative position in which said 
display is uncovered and in which said audio receiv- 
ers are relatively widely spaced. 

2. A mobile videophone according to claim 1 , further 
comprising a first audio transmitter mounted on said 
first mounting portion and a second audio transmit- 
ter mounted on said second mounting portion. 

3. A mobile videophone comprising a display in a body 
portion of the videophone, an image capture device 



15 



mounted on said body portion of the terminal., and 
two shielding portions mounted to said body portion 
on opposed sides of said display said shielding por- 
tions being relatively movable to a plurality of posi- 

5 tions, comprising a first position in which said dis- 

play is visible, a second position, in which said dis- 
play is visible to a different degree when displaying 
images, and to a third position in which said display 
is substantially entirely covered by said shielding 

10 portions. 

4. A mobile videophone according to claim 3, wherein 
said shielding portions each comprise an audio 
transmitter. 

A mobile videophone according to claim 3 or 4, 
wherein said image capture device Is substantially 
entirely covered by said shielding portions in said 
further position. 

A mobile videophone according to claims 3 : 4, or 5, 
wherein said shielding portions are pivotally mount- 
ed to opposed sides of said body portion. 

A mobile videophone according to any of claims 3 
to 6, wherein said plurality of positions include a plu- 
rality of predetermined settings. 

A mobile videophone according to any of claims 3 
to 7, wherein said shielding portions are linked to 
move together and to the same extent. 



9. A videophone comprising: 

a display panel on which an image is formed by 
selectively activating a matrix or array of elec- 
trodes; 

a video camera located immediately behind 
said display panel; and 
means for selectively activating said matrix or 
array of electrodes during operation of said vid- 
eo camera to create relatively opaque portions 
of said display panel so as to create an image 
on said panel and to maintain a relatively trans- 
parent portion immediately in front of said cam- 
era so as to improve the picking up of images 
by said camera through said display panel. 



20 



25 7. 



30 



35 



40 



45 



10, 



50 



55 11. 



A videophone according to claim 9, wherein a rela- 
tively transparent portion immediately in front of 
said camera has an image displayed with lesser in- 
tensity than other portions of the display panel, dur- 
ing image capture using said camera. 

A videophone according to claim 9, wherein said 
relatively transparent portion located immediately in 
front of said camera has substantially no image dis- 
played, during image capture using said camera 
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and the display of an image on a remaining portion 
of said display panel. 

12. A portable videophone comprising a first portion 
comprising a first display panel for displaying video 
images, and a second portion comprising a second 
display panel for displaying video images, said first 
and second portions being movable from a first, 
compact, relative position, in which said display 
panels are placed in a facing relationship, to a sec- 
ond, fully operative, relative position in which imag- 
es on both said display panels are simultaneously 
viewable by a user, wherein said videophone com- 
prises a camera for picking up images of the user, 
and a radio telecommunications interface for re- 
ceiving images of a remote party, wherein said 
videophone is arranged to display images received 
via said telecommunications interface on said first 
panel and to display images received via said cam- 
era on said second panel. 

13. A portable videophone according to claim 12, 
wherein said first and second display panels are 
substantially identical. 

1 4. A portable videophone according to claim 1 2 or 1 3, 
wherein said camera is on said first portion. 

15. A portable videophone according to claim 12, 13 or 
14, further comprising an audio transmitter located 
adjacent said first display panel and an audio re- 
ceiver located adjacent said second display panel, 
such that the videophone may be used as a con- 
ventional handset mobile telephone. 

16. A mobile videophone according to any preceding 
claim, further comprising support means adapted to 
allow said terminal to be placed on a horizontal sur- 
face in front of a user and arranged such that said 
display is oriented generally vertically so as to face 
the user when so placed. 

17. A portable videophone for transmitting and receiv- 
ing video data and audio data in a mobile commu- 
nications system, the videophone comprising a vid- 
eo camera, a video graphics display, transmission 
and reception means for transmitting and receiving 
said audio data and video data in a suitable format 
in said mobile communications system two micro- 
phones and two speakers, said microphones and 
speakers being mounted on separate portions of 
the videophone and said separate portions being 
movably mounted and positionable so as to shield 
said display, such that video calls can be conducted 
in relative privacy. 

18. A portable handheld videophone capable of trans- 
mitting and receiving audio and visual data in a mo- 



bile communications system, the videophone com- 
prising two pivotally connected portions, a micro- 
phone for collecting audio data, a speaker for out- 
putting audio information, a video camera mounted 

5 to one of said portions and a video display mounted 
to the other of said portions, in which the two por- 
tions are connected so as to be locatable in a first 
position in which said portions are located adjacent 
one another in a facing relationship and relatively 

10 pivotable, from said first position, by more than 
180°. 

19. A videophone according to claim 18, wherein the 
two portions are connected so as to be relatively 

is pivotable, from said first position, by approximately 

270°. 

20. A videophone according to claim 18 or 19, further 
comprising a further display mounted to the same 

20 portion as said camera. 

21 . A portable videophone capable of transmitting and 
receiving audio and visual data in a mobile commu- 
nications system, the videophone comprising a vid- 

25 eo display and a video camera mounted on a central 
portion, two openable doors, a microphone and a 
speaker, the microphone and speaker being for re- 
ceiving audio signals from adjacent the videophone 
and outputting audio signals received from the mo- 

30 bile communications system respectively, the video 
camera and display receiving video images from 
adjacent the videophone and outputting video im- 
ages derived from signals from the mobile commu- 
nications system respectively, said audio signals 

35 and images being converted to and from a format 
suitable for transmission via the mobile communi- 
cations system by conversion means, wherein the 
doors are movable from a closed position in which 
the doors cover the display to an open position in 

40 which the doors act as means to shield the display 
from general view. 

22. A mobile videophone comprising a radio interface 
for transmitting and receiving radio signals to and 

45 from a mobile communications system, said video- 
phone comprising a first portion having a front sur- 
face comprising a display for displaying images re- 
ceived via said mobile communications system and 
a second portion comprising a camera for picking 

so up images to be transmitted via said mobile com- 
munications system, said first and second portions 
being pivotally interconnected such that said cam- 
era may be oriented in a plurality of positions, com- 
prising: 

55 

(i) a first position in which said camera is orient- 
ed in a direction facing said front surface, the 
videophone being in a compact state; 
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(ii) a second position in which said camera is 
oriented in substantially the same direction as 
said display, allowing said camera to pick up im- 
ages of the user; and 

(iii) a third position in which said camera is ori- 5 
ented more than 180° away from the first posi- 
tion, allowing said camera to pick up images of 
objects being viewed by the user while the user 
may also view said display. 

10 

23. A mobile videophone according to claim 22, where- 
in in said third position said camera is oriented sub- 
stantially 270° away from the first position. 

15 
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